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Abstract 

The aneurysmatic bone cyst (ABC) is a benign primary bone tumour. If located in the cervical spine, its expansive 
growth and destructive behaviour may lead to instability and serious neurological impairment. We report a case of 
a 16-year-old boy with an aggressive ABC in the 7 th cervical vertebra. Computertomographic and magnetic 
resonance imaging revealed the envelopment of the left 7 th and 8 th spinal nerve along with the anterior 
displacement of the left vertebral artery. The interdisciplinary surgical strategy consisted of a partially incomplete 
cyst resection, subtotal spondylectomy with posterior screw-and-rod fixation from C6-Th1, iliac crest bone grafting 
and anterior plating from C6-Th1. With regard to the high rate of recurrence after incomplete resection published 
in the recent literature, the patient was postoperatively treated by megavoltage radiotherapy with a total dose of 
30Gy (daily dose of 1.8 Gy for 3 weeks). The clinical and radiographic follow-up showed complete recovery of all 
neurologic impairments and no signs of tumour recurrence at 3, 6 and 12 months after surgery. This case 
highlights diverse treatment regimens and shall outline the challenge and the problems of the interdisciplinary 
decision-making in adolescents presenting with ABC in high-demanding anatomical regions. 



Backround 

Aneurysmatic bone cysts (ABC) are described to be 
benign, but locally destructive bony lesions. Represent- 
ing approximately 1% of all primary bone tumours, 10- 
30% of ABC cases involve the spine, with approximately 
22% of these located in the cervical spine region [1,2]. 
Its incidence is found to be within the first two decades 
and predominantly in females [3]. 

To date, the etiology of ABCs remains uncertain. Pos- 
sible explanations include a posttraumatic intralesional 
hematoma, whereupon ABCs may be classified into pri- 
mary (idiopathic) and secondary ABC, either evolving 
from a bleeding into a preexisting traumatic, infectious 
or malignant lesion [4]. Respectively, the latter is cap- 
able to mask a malignancy, such as a teleangiectatic 
osteogenic sarcoma, thus enforcing the need for 
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multiple biopsies in cases where clinical and radio- 
graphic findings are suspicious [4]. 

According to Enneking's classification, ABC may be 
subdivided into three developmental stages: 

1. State of latency without progressive growth and 
the tendency to spontaneous remission. 

2. Active state with progressive growth, but without 
extravagating anatomic borders. 

3. Aggressive state with expansive and osteolytic 
growth, thereby extravagating diverse tissue layers. 

Radical surgical debridement and complete excision of 
the cystic wall should be the primary therapeutic option. 
When complete excision of the cystic wall is achieved, 
the overall prognosis is good and tumour recurrence is 
highly unlikely. The risk of local recurrence, however, 
correlates well both with the preoperative state and the 
radicalness of resection [5]. Therefore, advanced and 
precise staging is required to choose the appropriate 
operative strategy. 
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In the following, we report our therapeutic regimen 
and surgical strategy in the case of a 16 year old boy 
who presented with an expansive growing bone cyst of 
the 7 th cervical vertebra (stage 3 according to Enneking). 

Case Report 

A 16 year old patient presented with a 4-month history 
of cervical pain, which was accompanied by a progres- 
sive radicular pain of his left arm. Within this time per- 
iod he remarked a slight swelling of soft tissue in the 
neck and a weakness of his left arm when performing 
weight training. 

His previous medical history was without comorbid- 
ities or surgical interventions. His family history was 
clear of malignancies. 

On clinical examination there was a soft tissue swel- 
ling of the left anterior and lateral region of the neck 
and atrophy of the left biceps muscle. Neurologic exami- 
nation revealed a slight weakness (4 out of 5 according 
to the Janda classification) and numbness of the left 
forearm and hand. 

Conventional radiographs showed a clear osteolytic 
lesion of the 7 th cervical vertebra in both lateral and ap 
views (Figure 1). Consecutive MRI and CT scan verified 
an expansive bone cyst with partial osteolysis of the 7 
cervical vertebra, reaching far into the juxtavertebral tis- 
sues. Furthermore, the lesion comprised the 7 th and 8 th 
spinal nerve and revealed an anterior displacement of 
the left vertebral artery (Figure 2). 

The histopathological finding of the CT guided biopsy 
confirmed an aneurysmatic bone cyst. 

Given the expansive growth of the bony lesion and the 
neurological impairment, a primary and as radical as 



th 




Figure 2 The axial and coronal planes of the CT scan image 
show the localization and expansion of the bone cyst 
originating from C7. 



possible surgical debridement and excision was 
indicated. 

The surgical procedure included a single-session two- 
step interdisciplinary approach. The first step consisted 
of the posterior-to-anterior intralesional resection with a 
subtotal spondylectomy of the 7 th cervical vertebra and 
posterior screw-and-rod fixation (Figure 3 and 4). The 
second step included the tricortical bone grafting (iliac 
crest harvesting) and anterior plating from C6 to Thl. 
Due to the critical envelopment of the spinal nerves a 
left-sided intralesional preparation from posterior was 
inevitable. The anterior preparation into the upper thor- 
acic aperture was performed in collaboration with thor- 
acic surgery. The total operating time was nine hours 
with a total blood loss of 2300 ml, of which 980 ml 
were re-transfused via cell-saver. No intraoperative com- 
plications were noted. 




Figure 1 The a. p. view of the preoperative conventional X-Ray 
of the cervical spine shows a thinning of bone in C7 on the 
left. 




Figure 3 The coronal plane from the mobi-view MRI scan 
shows the expansiveness of the cyst (arrow). 
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Figure 4 Intraoperative view from posterior after 
decompression, resection of the massa lateralis und 
preparation of the C7 and C8 nerve roots (arrow). 



Postoperatively the patient showed a leakage of spinal 
fluid, which required temporary drainage. The cervical 
spine was immobilized in a semi-rigid cervical collar for 
three months. Sensory and motor impairment of the left 
arm improved instantaneously. After adequate wound 
healing the patient received megavoltage radiotherapy 
with a total dose of 30Gy, divided into single-doses of 
1.8Gy throughout a three week period. 

In the clinical follow-up at three, six and twelve 
months postoperatively, the patient showed a complete 
recovery of neurological functions. CT scan and conven- 
tional radiographs of the cervical spine demonstrated 
the intact placement of all metal implants, a good bony 
consolidation of the bone graft and no signs of local 
tumour recurrence (Figure 5). 

Discussion 

Aneurysmatic bone cysts are a rare entity in the cervical 
spine. Although they are predominantly described to be 
benign bone lesions, stage 3 lesions (according to the 
Enneking classification) demonstrate an expansive 
growth and destructive behaviour with a high rate of 
recurrence. Neurologic impairment and pain may be a 
clinical prodrome for the manifestation within the spinal 
column. In conventional radiographs ABC appear as 
expansive osteolytic bone lesions with a round-oval and 
polycystic structure, delineated from the surrounding tis- 
sue by a thin radiopaque layer. The three-dimensional 
expansion of the cyst is best evaluated by CT scan. The 
typical CT images outline a fluid-filled cavern, often con- 
firmed and more precisely detected on MRI, hence with 
improved sensitivity for the diverse fluid layering [6]. 




Figure 5 a) The conventional X-Rays at 12 months follow-up 
show the correct alignment of the cervical spine with the 
intact bone graft and spondylodesis implants, b) The 

computertomography at 12 months follow-up shows good bony 
consolidation and the unaltered and correct alignment of the 
cervical spine. 

v ) 

The differential diagnosis of the ABC includes the giant 
cell tumour, hemangioma, fibrotic dysplasia, the osteosar- 
coma and spinal metastasis of any other distant tumour. 

The primary goal in the therapeutic regimen of spinal 
ABC is to completely resect, decompress neurologic and 
vascular structures and to re-establish and secure bio- 
mechanical stability. However, these goals may provoke 
ambivalent thinking when the sufficient degree of sur- 
gery for an otherwise benign tumour and the protection 
of sensitive neurologic structures and their anatomical 
surrounding are considered. 

Cervical spine ABC's often involve the posterior col- 
umn, which then require posterior decompression and/ 
or resection in terms of a laminectomy, respectively. In 
order to prevent postlaminectomy kyphosis, additive 
fusion is highly recommended [7]. 

The low incidence of cervical spine ABC, the small 
and inhomogeneous number of reports and the absence 
of applying any form of classification make a compari- 
son among different surgical techniques and treatment 
concepts difficult. Moreover, most studies involve long 
follow-up periods and therefore bear the risk of chan- 
ging therapeutic modalities within the study itself. 

Therefore, with regard to the case reported here, we 
aim to discuss the different modalities prophylaxis of 
tumour recurrence, even in cases where a complete 
resection is not feasible due to the expansion of the 
bone lesion. 

Recent studies have reported a high incidence of 
tumour recurrence in cases of incomplete primary 
resection, most of which appeared within the initial 6 to 
12 months after surgery [5,8,9]. Perioperative 
approaches to minimize this risk have included the 
selective arterial embolisation (SAE) and the filling of 
the cyst cavity with PMMA cement. 

ABC at the spine requires an angiography in the 
diagnostic set-up to analyse the vascularity and to 
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support the decision making process regarding the 
proper therapeutic approach. As mentioned above, 
embolization as alternative treatment option has to be 
taken into account. This procedure has shown to be 
successful in case of ABC located at the extremities. 
There are cases described in the literature, where 
embolization alone was able to heal SAE localized at 
the spine without further complications [1]. If ABC is 
located at the cervical spine, care has to be taken 
regarding embolization. Angiography can show emboli- 
zation contraindicated, because of high risk of spinal 
cord damage caused by ischemia. Thus, if feasible, this 
procedure usually serves as a preoperative adjunct to 
decrease vascularity of the tumor and to reduce intrao- 
perative blood loss [8]. If vertebral artery seems to be 
involved, pre-procedural occlusion test with the patient 
awake can reduce the risk of neurological complica- 
tions [9]. 

Other reports have suggested postoperative radiother- 
apy with a high-energy low-dose application in cases 
with incomplete resection [10-12], To date, radiothera- 
peutic protocols favour a total dose of 26-30 Gy, which 
is partitioned into daily doses of 1.8-2.0 Gy [10,12]. The 
application of megavoltage techniques has significantly 
reduced the epi- and subdermal side-effects as well as 
the scattered radiation. However, in children and adoles- 
cents radiotherapy of regions close to the spinal cord is 
to be considered cautiously, if not contraindicated. 
Although the risk of radiation-induced neoplasia must 
be put into perspective due to inadequate and obsolete 
radiation techniques and dosages in the past, growth 
disturbances, secondary malignoma and the develop- 
ment of myelopathy have been reported [13]. 

Past studies have demonstrated the effective use of 
megavoltage radiotherapy in both a monotherapeutic or 
combined surgical and radiotherapeutic approach. Yavuz 
and colleagues [14] demonstrated the successful out- 
come of the surgical resection and postoperative radio- 
therapy with a total dose of 25 Gy in a 13 year old girl 
with an expansive ABC located in the sternum. Feigen- 
berg and colleagues [15] described a monotherapeutic 
approach using megavoltage radiotherapy in nine 
patients with ABC, of which three patients had their 
lesions located in the cervical spine. None of the 
patients showed tumour recurrence or the development 
of secondary malignoma. Furthermore, Boriani and col- 
leagues reported the successful radiotherapy in a case of 
recurrent ABC in the spine [1]. 

Thus, we believe that megavoltage radiotherapy for the 
prophylaxis of tumour recurrence in ABC is justified in 
cases, where the anatomical region is highly demanding, 
especially in case of possible ABC recurrence. As pre- 
sented in our case, careful preparation of both the 7 th 
and 8 th spinal nerve, as well as a long section of the 



vertebral artery was necessary allowing only for intrale- 
sional/incomplete resection. 

The decision should then be based on an interdisci- 
plinary approach amongst others evaluating body height 
of both parents and the skeletal maturation of the 
patient to estimate possible growth disturbances. In our 
case, this evaluation revealed a state assuming skeletal 
growth completion and the postoperative megavoltage 
radiotherapy discussed and agreed upon as a decision by 
consensus of the interdisciplinary tumour conference. 

Conclusion 

Postoperative megavoltage radiotherapy applied within 
the range of today's standardized protocols can be an 
effective adjuvant in the treatment of ABC of the cervi- 
cal spine. Exact preoperative staging and multiple biop- 
sies to confirm the diagnosis, along with the careful 
evaluation of all risk factors, should be mandatory. This 
also implies the need for a comprehensive and continu- 
ous follow-up of patients receiving such complex treat- 
ments. More particular, this case demonstrates the 
challenges of the decision-making process in the treat- 
ment strategy of stage 3 ABC to be a rather complex 
and interdisciplinary issue as the case arises. Therefore, 
each case is to be evaluated individually. 

Consent statement 

Written informed consent was obtained from the patient 
for publication of this case report and accompanying 
images. A copy of the written consent is available for 
review by the Editor-in-Chief of this journal. 

Author details 

department of Orthopaedic Surgery, University Hospital Leipzig, Liebigstr. 
20, 04103 Leipzig, Germany, department of Abdominal, Transplant, Vascular 
and Thoracic Surgery, University Hospital Leipzig, Liebigstr. 20, 04103 Leipzig, 
Germany. 

Authors' contributions 

JR and SKT wrote the manuscript. JG and MW collected the data pre- and 
postoperatively. UE and CEH operated the patient and revised the 
manuscript critically. CEH and GVS-S gave input regarding the design and 
gave the final approve of the version to be published. All authors read and 
approved the manuscript. 

Competing interests 

The authors declare that they have no competing interests. 

Received: 5 April 201 1 Accepted: 26 August 201 1 
Published: 26 August 2011 

References 

1. Boriani S, De lure F, Campanacci L, Gasbarrini A, Bandiera S, Biagini R, 
Bertoni F, Picci P: Aneurysmal Bone Cyst of the Mobile Spine: report on 
41 cases. Spine 2001, 26:27-25. 

2. Hay MC, Paterson D, Taylor TKF: Aneurysmal Bone Cyst of the Spine. J 
Bone Joint Surg Br 1978, , 60-B: 406-41 1. 

3. Cottalorda J, Kohler R, Sales de Gauzy J, Chotel F, Mazda K, Lefort G, 
Louahem D, Bourelle S, Dimeglio A: Epidemiology of aneurysmal bone 



Richter et al. Patient Safety in Surgery 201 1, 5:20 
http://www.pssjournal.eom/content/5/1/20 



Page 5 of 5 



cyst in children: a multicenter study and literature review. J Pediatr 
Orthop B 2004, 13:389-394. 

4. Enneking WF: Aneurysmal bone cyst. In Musculoskeletal Tumor Surgery. 
Volume 2. New York, Churchill Livingstone; 1983:1513-1540. 

5. Schulte M, Sarkar MR, Baer A, Schultheiss M, Suger G, Hartwig E: Therapy of 
aneurysmal bone cyst. Unfollchirurg 2000, 103:115-121. 

6. Heyd R, Seegenschmidt MH: Aneurysmal Bone Cyst. In Radiotherapy for 
Non-Malignant Disorders. Edited by: Seegenschmidt M.H.; Makowski, H. B.; 
Trott, K.R.; Brady, L.W. Berlin, Springer; 2008:441-454. 

7. Seller K, Jager M, Kramer R, Krauspe R, Wild A: Occurrence of a segmental 
kyphosis after laminectomy of C2 for an aneurysmatic bone cysts - 
course and treatment strategy. Z Orthop 2004, 142:83-87. 

8. Liu JK, Brockmeyer DL, Dailey AT, Schmidt MH: Surgical management of 
aneurysmal bone cyst of the spine. Neurosurg Focus 2003, 15:1-7. 

9. Papagelopoulos PJ, Currier BL, Shaughnessy , Sim FH, Ebsersold MJ, 

Bond JR, Unni KK: Aneurysmal Bone Cyst of the Spine: Management and 
Outcome. Spine 1998, 23:621-628. 

10. Hristov B, Shokek O, Frassica DA: The Role of Radiation Treatment in the 
Contempory Management of Bone Tumors. J Natl Comprl Cane Netw 
2007, 5:456-466. 

11. Maeda M, Tateishi H, Takaiwa H, Kinoshita G, Hatano N, Nakano K: High- 
Energy, Low-Dose Radiation Therapy for Aneurysmal Bone cyst. Clin 
Orthop Relat Res 1989, 243:200-203. 

12. Mendenhall WM, Zlotecki RA, Gibbs CP, Gibbs CP, Reith JD, 
Scarborough MT, Mendenhall NP: Aneurysmal Bone Cyst. Am J Clin Oncol 
2006, 29:331-315. 

13. Koswig S, Budach V: The role of radiotherapy in the treatment of bone 
neoplasms. Chirurg 2002, 73:1 174-1 180. 

14. Yavuz AA, Sener M, Yavuz MN, Kosucu P, Cobanoglu U: Aneurysmal bone 
cyst oft the sternum: a case report of successful treatment with 
radiotherapy. Br J Radiol 2004, 77:610-614. 

15. Feigenberg SJ, Marcus RB, Zlotecki RA, Scarborough MT, Berrey BH, 
Enneking WF: Megavoltage Radiotherapy for aneurysmal bone cyst. Int J 
Radiat Oncol Biol Phys 2001, 49:1243-1247. 



doi:1 0.1 1 86/1 754-9493-5-20 

Cite this article as: Richter et al:. Therapeutic options to prevent 
recurrence of an aggressive aneurysmatic bone cyst of the cervical 
spine of a 16 year old boy - a case report. Patient Safety in Surgery 201 1 
5:20. 



Submit your next manuscript to BioMed Central 
and take full advantage of: 

• Convenient online submission 

• Thorough peer review 

• No space constraints or color figure charges 

• Immediate publication on acceptance 

• Inclusion in PubMed, CAS, Scopus and Google Scholar 

• Research which is freely available for redistribution 

Submit your manuscript at (^\ RioMM i r pnt ^\ 

www.biomedcentral.com/submit Blomea ^ enirai 



